which can be read directly from the point of intersection of the straight and curved lines. Within ten minutes of deciding to collect a foetal blood sample it is possible to determine its pH and whether a fall is due to excess of carbon dioxide or of fixed acids. In any interpretation of these results the maternal acid-base status must also be considered; the expression A base deficit is often used to indicate the algebraic difference between maternal and feetal base deficit.
(Queen Charlotte's Maternity Hospital, London)
The Technique of Feetal Blood Sampling The method devised by Saling (1962) has been in use at Queen Charlotte's Maternity Hospital since early in 1965 and the procedure has been described previously . In the light of our experience the original apparatus has been modified in three ways:
(1) The knife holder had two vice-like jaws which gripped the blade; wrong setting of the blade was possible, allowing too deep penetration (Beard et al. 1966) . A new knife holder was produced to take disposable prepacked blades, which are supplied fixed in a plastic mount from which they project a standard optimal distance. Since their introduction, there have been no cases of excessive hemorrhage. (It is still important, however, that the blade should be made to enter the scalp by gentle firm pressure with no twisting or forceful stabbing motion.) (2) The proximal lighting unit has been redesigned to fit more rigidly on the endoscope. A fibre-optic lighting system has recently been incorporated but is not essential.
(3) Sampling has been made easier by replacing the polyethylene tubing of the original method by lithium heparinized glass tubes. These have the added advantages that heparinized thread is no longer needed, the whole tube is presterilized by gamma irradiation and diffusion of carbon dioxide from the sample is eliminated. It may be noted that the error introduced by loss of carbon dioxide in the original technique did not exceed 002 pH unit and would not, therefore, affect the clinical applicability of the results obtained by that method. The apparatus is obtainable from Messrs Allen & Hanburys.
A source of error exists in delay in obtaining a sample. The time needed varies with the degree of dilatation of the cervix, the station and mobility of the presenting part and the amount of hair. Co-operation by the patient is usually good, the discomfort involved being no more than that of gentle vaginal examination. The vascularity of the presenting part has been found to be reduced in the severely distressed infant and in the 'small for dates' baby. Blood is more easily obtained during a contraction and, when so obtained, the pH is approximately 003 pH unit above that obtained between contractions. Sampling should, where possible, be made during a contraction and we think that the blood so obtained is more indicative of the arterial state of the fetus. Experience is easily acquired and at Queen Charlotte's Maternity Hospital, new resident medical officers are fully competent after three weeks' instruction.
Even when samples are obtained at induction of labour at 35 weeks in cases of rhesus isoimmunization, contamination of the sample with liquor has not proved to be a problem, though in 9 % of such cases no sample was obtained because of a closed cervix and high free head. In 26 of the first 27 cases, the hemoglobin level in cord blood was within ±5% of that in the scalp sample. More likely to cause error is excessive endoscope pressure, by producing scalp stasis with reduction of pH and an increase of base deficit. Both these possible errors can be contributed to by incorrect positioning of the patient.
Complications of technique: In 1,173 cases (14% of deliveries), there have been no cases in the mother of infection or other complication attributable to the method.
Excessive bleeding has not occurred since the disposable blade was introduced; a tendency to continued bleeding can always be controlled by gentle swab pressure. Blood passed after sampling or in labour should always be tested foi feetal hemoglobin by a modified Singei test (Chamberlain 1966): failure to do this resulted in death in in both, the original Saling blades were used. These cases have been reported elsewhere (Beard etal. 1966) .
There has been one case of scalp infection.
Though the incidence of cephalhematoma is 3 5% in the series, in half of these cases the ventouse had subsequently been applied over the sampling site.
Care ofthe Astrup machine: At Queen Charlotte's the Astrup is in a room adjacent to the labour ward and is kept on continuously at the correct working temperature. It is serviced daily by a technician who sets the machine using two standard buffers; this enables the obstetricians to set the machine with a single buffer before taking readings in a case. The Astrup is rechecked with a standard buffer after every third reading. The most important point in the care of the apparatus is that, after it has contained blood, the glass electrode should be washed out with saline before being flushed with distilled water. With these precautions electrode failure has been rare, occurring once every three to four months. . These values were found to remain relatively constant until just before delivery. The mean foetal pH at the onset of the second stage was 7-294±0-05, base deficit 6-7 mEq/l, and Pco2 40 mmHg. In a furthei study of 176 patients with clinical signs of foetal distress the Apgar score of the baby two minutes after birth was compared with the pH of foetal blood collected within thirty minutes of delivery (Beard et al. 1967 ). It was found that a foetal pH of more than 7-25 was associated with an Apgar score of 7 to 10 in 92% of cases. A pH of less than 7-15 was associated with a score of less than 7 in 80 % of cases. In practice a pH of less than 7 25 is now considered suspicious of, and a pH of less than 7-20 as diagnostic of, foetal asphyxia. Normal acid-base values of a foetal sample collected before or in early labour do not preclude the possibility that the faetus may become asphyxiated later in labour.
Clinical experience with the technique: In the thirty-two month period in which foetal blood sampling has been used, foetal blood was collected from 1,173 patients: 54% for foetal distress and 38% with complications of pregnancy predisposing to placental insufficiency. During this time approximately 8,000 patients were delivered.
Complications: Two babies died as a result of hemorrhage from the scalp incisions (Beard et al. 1966b) . One baby had an infected scalp incision. There were no maternal complications which could be attributed to the technique.
Indications for collection of foetal blood are as follows: Group 1: 'Foetal distress' -abnormalities of the foetal heart rate and/or passage ofmeconium. Group 2: The 'at risk' foetusmaturity more than 42 weeks gestation, moderate or severe toxaemia, previous antepartum hmmorrhage, diabetes, &c., the 'small for dates' baby and oligohydramnios. Routinely foetal blood was collected from these patients when the patient was in established labour and again during the second stage.
Conclusions: (1) The pH of foetal blood is a good index of feetal asphyxia at the time when foetal blood is collected. However, before the onset of labour, pH does not predict the subsequent development of feetal asphyxia.
(2) When intrauterine infection is present the condition of the foetus may decline despite the maintenance of a normal pH.
(3) Rupture of the membranes as soon as patients are in established labour, by revealing meconium in some cases, has proved of value in the early detection of foetal asphyxia. (4) Auscultation of the foetal heart rate and foetal blood sampling have proved a practical and safe method for monitoring the foetus with clinical signs of distress during labour.
Caesarean section: Fig 1A shows 
